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LAUNCHING VEHICLE

Consisting of three stages, the Thor-Abl+e ITI rocket stands 90

feet high and weighs more than 105,000 .pounds.

This is the first time a Thor-Able has

Heen used to boost a satellite

into an earth orbit. The upper stages are si%ilar to but substantiallly

modified from Vanguard upper staging.

Earlier versions of the vehicle were used;in'three spacé'probes

last year. The first of them blew up after T] seconds because of mal-

function in the Thor first stage (August 17,

©ioneer I, rose to 70,700 miles and returned

1958). The second, labeled

veluable data (Oct. 11, 1958).

The third, Pioneer II, fell back after reaching 970 miles altitude when the

third stage failed to ignite (November 8, 1958).

The first two stages of Thor-Able also

of 5500-mile nose cone re-entry test flights|

have been used in a number

Here is a breakdown of the stages and their functions:

First Stage:
Air Force Thor, intermediate range bal]

and modified to receive additional stages.
Weight -- Over 100,000 1bs.

Thrust -~ Approximately 150,000 1bs.

listic missile, minus guidance

The liguid-fueled Thor propels the vehlicle for about 160 seconds

after launch.

and pitch programmers.

During this period of time, the rocket is controlled by roll
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Upon separation, the Thor re-enters the

Second Stage:

Powered by a liguid-fueled engine, the

modified from esrlier Thor-Able rocket veh

are ringed around the outer skin of the st

immediately after first stage separation.
Weight -- Over 4,000 1bs.

Thrust ~-- Approximately 7, 50C lbs.

Stage two propels the vehicle for asbouf 100 seconds.

stage burnout, a plastic nose fairing cov

is Jjettisoned and falls away.

rockets ignite causing the second and thij

rotate at the rate of 168 revolutions per
trajectory of the third stage and payload
and a half after the spin rockets fire, s
The second stage then falls and burns up
Third Stage:

A solid-propellant rocket, the third s
rocket vehicle. It propels the payload 1
miles and hour and injects it in orbit.

Weight -- Over 500 1bs.

Thrust -- Approximately 3,000 lbs.

The third stage, which burns for abouf

still attached to the payload. Separatig

atmosphere and disintegrates.

second stage was adapted and
icles. FEight small spin rockets

age. The second stage fires

At second-

ring the third stage satellite

Also at second stage burnout, eight spin

rd stages and the payload to
minute. The spin stabilizes
, now on course. About a second
pecond-stage separation occurs.

pnn entering the earth's atmosphere.

tage was adapted from the Able I

o orbital velocity, about 22,000

4O seconds, coasts into orbit

n occurs about 20 seconds after

third-stage burnout when a set of spring# forces the third stage and pay-

load apart. Burned out, the empty third

pounds.
-END-

-stage casing weighs about 50
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EXPERIMENTS

The 15 major experiments in this 1
with its advanced electronics, make it
scientific package the United States hg
earth orbit.

The orbit alone -- programmed for
apogee (farthest from earth) and 160 st
(closet to earth) -- indlcates the comj
mission: To provide an extremely broag
mation,

Such an elongated orbited is a pry
speed, about 22,000 miles an hour or 4
needed for a nominal earth orbit. Eacl
hours.,

Boosting the satellite 1nto‘its h
is a three-stage Thor-Able III rocket.
launching vehicle welighs more than 105
feet high.

The body of the satellite is sphe
flattened bottom. It is 26 inches in

its aluminum skin is 1/16 of an inch t

P

diameter,

hick.

SPACE ADMINISTRATION
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8/7/59

42-pound satellite, together
the most comprehensive

15 attempted to put 1n an

23,000 statute miles at
tatute miles at perigee
plexity of the satellite's

1 sampling of space infor-

pduct of launch angle plus
000 miles an hour faster than

n orbit should take about 12

ighly elliptical flight path
Fueled and ready to go, the
000 pounds and gtands 90

roid-shaped with a slightly

29 inches deep and

From its waist Jut
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“our paddles of power-generating solar
nickname, "Paddlewheel."

Most of the experiments ride bolt

cells, Hence the satellite's

¢ed to a plastic and metal

floor within the satelllite. They break down into six main categories:

1 -~ Three devices to map the rad
with each of the instruments concentra
energy level.

2 -~ A 23-pound scanning device -
which 1s designed to relay a crude pic
Success of the camera experiment hinge

the instrument but on the motion and f

iation belt ringing the earth

ting on a specific radiation

- something like a TV camera --
ture of the earth's cloud cover.
5 not only on the operation of

light attitude of the satellite.

3 -- Solar cells, 8,000 in all or| 1,000 on each side of the

four paddles, to create voltage to rec
satterlies in flight. The electronic g

three transmitters and two receivers.

harge the satellite's chemical

ear in the satellite includes

4 -- A micrometeorite detector bullt to guage the size and

speed of meteoric particles hitting the satellite,

5 -- Two types of magnetometers t
field.
6 -- Four experiments to study th
all aimed at finding out more about d¢g
Depending on the satellite's sucd

likely will be used in several deep sg

ahead.

o map the earth's magnetic

e behavior of radio waves,
ep space communications.
ess, similar instrumentation

ace probes in the months
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Work on the program began last Nov
to the Alr Force Balllstic Missile Divi
subcontracted to the Space Technology 1
with STL providing overall systems engl
over the payload, Thor-Able III launchi
tracking and communications network. N
devised by STL scientists.
To nonscientific eyes, the most st
is the solar paddle system., These vang
nearly three feet from the payloed's al
They are made of pile-~-shaped sectigq
Coverning the honeycomb are tiny silicq
in series to generate voltage. A glasj
.rom harmful ultra violet rays whille 14
The cell causes a conversion of light 4
During launch, the paddles which :
aluminum arms with springs at the point
ride folded downward birdlike under thd
lock in place just before third-stage
Jacket coverning payload and third staj
In flight, the paddles are slight
to maximum sunlight. Each paddle surf
inches,
The solar cell system 1s designed

satellite's lifetime -- as long as a y

ember under a NASA contract
sion (ARDC). In turn BMD
aboratories, Inc.,
neering and technical direction
ng vehicle and the

lany of the experiments were

riking feature of the satellite
s, designed by STL, extend
uminum skin.

ms of honeycomb plastic.
m-based solar cells lined up
3 f1lter shields each cell
rtting in the proper light.

energy into electrical energy.

hre mounted on pivotal

v

where they join the satellite,

e payload., They spring up and

ignition after a plastic

ge 1is jéttisoned.
ly cooked so they are exposed

pce measures about 20 by 20

to operate throughout the

ear. Solar cells were first

of Los Angeles
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jed successfully as a satellite power

launched March 17, 1958. A year and a

source in Vanguard I,

half later now, the cells

are still powering the transmitter sending Vanguard I's tracking

signals,

One of the heaviest components of

the satellite, the complete

power supply system, including batterigs, weights 30 pounds.

The three transmitters aboard duplicate each other in sending

information on nearly every experiment
up insurance. Two of the transmitters

megacycles and 108.09 megacycles, send

This is a continuous wavering sigy

tapes and later graphed and analyzed.

A third transmitter, broadcasting
sdgh frequency is the primary transmit
data or coded impulses which allow fai

In addition, there are two receiv
wlll be used exclusively in one of the
experiments. A second high-frequency
different functions in the satellite,
the primary transmitter.

The main transmitter will be used
out of every six hours because 1t requ
the solar cells and batterles can supp
ground, the primary transmitter will b

recharge the batteries. The other exp

J providing three--way back-
| operating at 108.06
analogue information.

12l which is recorded on

at an undiscloged but ultra

ter, It sends digital

rly rapid data translation.

1

ers, A low-frequency recelver
radio wave propagation
receiver can command 30

including turning off and on

only an hour and a half

ires more power (40 watts) than
ly. So on a command from the

e cut off while the solar cells

eriments, including the other
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yo transmitters, need very little power -- less than a watt in

most instances -- 50 they will continug

to run as directed.

While the primary transmitter is qff, memory units simllar

to those in high-speed computers will gtore instrument readings.

This information will be transmitted in

a matter of seconds when

the main transmitter 1s turned on again.

Kick Rocket

A small solid-propellant rocket ca
forms the spine of the satellite. If n
will be fired to 1ift the perigee., If

lled a "kick" rocket
eeded, this 5-pound rocket
it appears the satellite will

come too close to the earth on an early orbit -- under 100 miles --

the rocket would be triggered which should add 50 to 100 miles to

the perigee pass.

Camera

Peeping out one side of the payload is a small open lens

facsimile unit consiting of two parts:

a tube containing a mirror

which receives and focuses light and dark impresslons, and an

electronic counter which computes and pecords the impressions before

they are converted into radio signals,
experiment.

In orbit, the payload 1s designed

This 1s another STIL

to spin about two revolutions

a second to give it stability. Once per revolution the facsimile

unit records what it sees, The signalg 1t transmits will be
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aduced to dots. A row of 128 dots wi
the lines should form a picture. At Db
parlance, wiil be "snowy." Even under
take weeks to produce a plcture.

If the satellite develops a wobbl
camera data will be useless. But such
of the other experiments.

Radio Wave Expe

From 50 to perhaps 2,000 miles ab
containing free electrons and ionized
ionoshpere, It reflects low frequency
literally bouncing most of them back.

radio transmission.

Signals of high frequency penetra

but not without some detours and disto
communications spanning millions of mi
more about the behavior of radio waves
In this area are two experiments
Bureau of Standards Laboratory at Boul
Stanford University at Palo Alto, Cali
calls for a very low frequency signal
to the satellite where

Annapolis, Md.,

tracking stations.

|11 form a line and eventually

est, the picture, in TV

optimum conditions, 1t may

ing or tumbling motion, the

motions will not effect most

riments

bve the earth 1s an area
particles, It 1is called the
radlo signals from earth by

It plays a vital role in all

te the ionosphere more easlly
rtion. To improve deep space
leg, scientlists need to know
at various frequencies,.

by STL, one by the National
der, Colo., and another by
. The Stanford experiment
from a Navy transmitter in

i1t will be rebroadcast to
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Magnetometers

Closely related to the radio propagation experiments are

two devices designed to map the magneti
earth from pole to pole,.

Electrical "storms" occur withing
extends thousands of miles beyond the j
the boundaries of the magnetic field?
How do they effect our compasses and ot
What effect does this field have on con

Two magnetometers constantly gaugi
strength -~ one perpendicular and the (g
satellite's spin axis -- may provide ar
these questions. Both magnetometers we
Together they weigh a little over three

Radiation Count

Radiation counters provided by thg
the University of Minnesota and STL arg
levels in the Great Radiation Belt.

The counters will measure the king
and mass of infinitestimal particles r4
through X-rays. Thils energy factor 1is
of electron volts (MEV).

The four-pound University of Chicg

the radiation bombardment of high-energ

ry particles.,

c field blanketing the

this field which, in theory,

oncosphere. But what are

What causes those storms?

munications?

ng the field's electrical
ther horizontal to the
swers to at least some of
re designed by STL.
pounds.

ers

University of Chicago,

2 $0 measure three energy

rf1c energy or the velocity

inging from alpha

rated in terms of millions

g0 experiment will guage

her magnetic tools on earth?

Instrumentation
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.onsists of six gas-filled cylinders ra
cylinder., The total bundle, plus a led
two inches square, The inbound particl
creating an electrical impulse as they
cylinders, depending on their potency.
The medium-energy University of Mi
combination of two instruments, a gas-i
the energy information and a Geilger-Mug
of particles passing through. It welgh
a four-inch square hox.
The STL unit, weighing three pound

part of the spectrum. Here the particl
~crystal which will create a small burst
intensity of the light will be tTransfox
the light-twinkling effect, this eight
cylindrical device is called a Scintil]
The radiation instruments are des]

other. In view of the satellite orbit)|

nged around a seventh
d shielding, measures about
es will lonize the gas

penetrate one or more

nnesota experiment 1s a
illed ion chamber to provide
ller tube to count the number

1s two pounds and rides in

s, will probe the low-energy
es will pass through a

of light. In turn the
med in a signal. Because of
by two-and-a-half-inch
ometer,

gned to compliment each

the three devices should

permit a fairly complete mapping of the extent and intensity of

the radiation belf which poses the sing
interplanetary flight.

Micrometeorite Dd
Two shiny curved plates of metal |
paddles on opposite sides of the satell

more about the density and patterns of

rle biggest hazard to manned

2tector
between the arms of the solar

|ite should tell scientists

micrometeorites.
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Behind each plate 1s a microphone,
hits a plate, the mlicrophone senses thg
it as a voltage.

The experiment, designed by the Ai
Center, weighs less than a pound.

Tracking

A host of United States tracking d
tracking this satellite but the princiyg
reception points will be:

Jordrell Bank, a 250-foot trag
60-foot dishes in Kalae, Hawaii and Mil
dishes plus other types of antennas at
Cape Canaveral, Florida.

All of these points are tied toget
the control point of which is STL's Spsd
Angeles. Into STL will be channeled es
After analyzing these, STL will be ablqg
around the world as to when and where f
antennas to pick up the satellite.

The telemetered experimental infox
reduced at the tracking sites before mg
interpretation,

Guidance in the booster vehicle 1ij

Precise tracking information will be £y

transponders in the second stage as wel

When a micrometeorite

collision and transmits

r Ferce Cambridge Research

utposts will take part in
al command and data
king dish in Manchester, England,

l1stone Hill, N, H., and smaller

Singapcre, Malaya, and

her on a teletype circult,

lce Navigation Center in Los
irly trajectory readings.

> to advise the various stations

they should point their

rmation will be partially
bving to STL for further

5 by programmed autopilot.
irnished by lightweight

|1 as the payload. Transponders
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receive a tracking signal from the ground and in effect bounce it

right back by re-broadcasting 1t. The |change in pitch of the

signal re-broadcast tells with high acquracy where the payload is

and where 1t is headed.
Other Deviges

In addition to the experiments detailed, there are a number
of devices in the payload which will be checking on the performance
of both the vehicle and the satellite instrumentation.

Among them 1s an angualr accelerometer which will monitor the
"tipoff" angle -- the shift caused by fhe stages as they drop off.
It will also tell if the satellite develops a tumbling or a wobbling
motion,

Other devices will relay information on the satellite's
temperature, internal and external.

A voltage guage will be measuring|the ocutput of the solar cells.
If needed, a switch can be commanded which will change the battery

charging rate.
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CONTRACTORS

Mocre than 50 scientific and industrial

firms under the technical

direction of Space Techmology Laboratories, Inc., Los Angeles, participated

in the development of this satellite program

Principal contractors and subcontracto]

Atlantic Research Corporation, Alexandria, V
Hawthorne, Calif.; Gilfillan Bros., Los Ange

Cc., Anaheim, Calif.; Hoffman Electronics In

s are:
b, ; Engineered Magnetics,
les, Calif.; Hallamore Electronics

c., Evanston, Ill.; Motorola,

Inc., Phoenix, Ariz.; Radiation, Inc., Melbo*:me, Fla.; Rantec, Inc.,

Calabaga, Calif.; Space Electronics Corp., G
versity at Palo Alto, Calif.; the University
University of Minnesota at Minneapolis.

Here is a breakdown of major contractqg

First Stage (Air Force Thor TRBM)

1. Propulsion systems -- Rocketdyne
American Avisation.

2. Airframe, control, electrical, ai
systems ~-- Douglas Aircraft Comp

3. Assembly, integration, checkout,

Douglas Aireraft.

Second Stage

lendale, Calif.; Stanford Uni-

of Chicago, at Chicago, and the

r responsibility:

Division of North

nd instrumentation
Bny .

and launch ==

1. Propulsion system and tanks =--

division of General Tire and Ru‘l:t

rojet-General Corporation, a
er Co.
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Control, electrical, instrumentation, engine shﬁtoff,

and spin rocket systems -~ STL.

ics Laborastory of Hercules

3. Assembly, integration, and checkout -- STL.
Third Stage
l.: Rocket motor -- Allegany Ballist
Powder Co. -
2. Structure and electrical -~ STL.
3. Assembly, integration, and checkput -- STL.

Launch Cperations

Payload -- STL.

1.

2.

Pad, test, checkout -- Douglas A

Launch crew -~ Aerojet-General
Douglas Aircraft
Rocketdyne
STL

ircraft
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PROJECT QFFICIALS

Principal NASA officlals involved
Silverstein, director of Space Flight 1
Lindsay, head of the solar physics prog
Division.,

¥ey BMD-STL personnel in the prog]
Ritiand, commander of the Alr Force Bal
Dr, Buben F, Mettler, STL executive vigq

advisor: Colonel Richard D. Curtin, AF}

in this program are Dr. Abe
Development, and Dr. John

rram of the Space Sciences

ram are Major General C, J,
l1listic Missile Division;
re president and senior project

BMD deputy commander for

ilitary Space Systems; Dr, George E, Mueller, STL vice president,

associate dlirector of the Research and

Development Division, and

senior project advisor; Lt, Colonel Donald R. Latham, AFBMD director

of Space Probe Projects; Dr. Adolph K.

Thiel, STL director of

advanced Experimental Space Missions and project director; and Major

Jolhn E, Richards, AFBMD chief of the Agtro-Vehicles Division within

the Space Probes Directorate.

General Ritland, who wag recently

promoted to two-star rank and

who assumed command of AFBMD in April of this year, attended San

Diego State College for three years before beginning his Alr Force

career as an aviation cadet in 1932, 8Since 1839, when he was

assigned to Wright Field in Dayton, Ohfo, as a test pilot, General




Ritland has been in the test and develoj
exception of a war-time overseas tour,

this year, General Ritland served as thg

ment field with the
From 1956 until April of
2 Vice Commander of AFBMD

to Lt, General Bernard A, Schriever, now the Commander of the

Air Research and Development Command.

Dr. Sllverstein joined the National
Aercnautics, NASAts forerunner, in 1929
in mechanical engineering from Rose Polj
Haute, Ind. From the same school he ref
engineering professional degree in 1934
an honorary dcctorate by Case Institute
0. Before moving to his present Jjob at
sthingt@n, D, C., he served as associlaf
Flight Propulsion Laboratory in Clevelas

Dr, Lindsay trangferred to NASA in
Naval Research Laboratory in Washington
degree 1n physics from Guilford College
and PhD in physics from the University ¢

Dr, Mettler received his B.S., M.S
electrical and aeronautical engilneering
Institute of Technolegy. He presently
of the Alr Force Scientific Advisory Boj
special consultant to the Assistant Sea:

Colonel Curtin, a 1939 graduate of

| Advisory Committee for
after receiving his B. S,
rtechnlc Institute, Terve
ceived a mechanical

L In 1958, he was awarded
of Technology of Cleveland,
NASA headquarters in

be director of NACA's Lewils
nd .

November, 1958, from the

., He received his bachelor's
y N, C., and hls mastert's

pf North Carclina,

. and PhD degrees 1in

from the Californla

serves on a speclal committee
brd and has served as a

retary of Defense,

West Point and holder of
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o M.S., degree from the University of Mig
at AFBMD since February 1958, He has sd
Staff for the 17th Air Force in North Af
of War Plans at Headquarters, USAF; and

Systems, at Headquarters, Air Research §

higan (1950), has been
:rved as the Chief of
'rica and Turkey; Director
Executive Officer, Weapon

ind Development Command,

A member of the CGerman missile team that developed the V-2

rocket, Dr, Thiel received his M.S., and

Institute of Techrnology at Darmstadt, Ge

princlpal advisor tc the Army Ordnance (
of missile systems plamning development
the Armmy Ordnance Gulded Misslle Advisoj;

Dr, Mueller, Able III Senior Projeq
RS, degree at the Missouri School of M
electrical enginsering from Purdue Unlvg
physics from Ohio University. -For more
at Ohioc State as a profeséor of electriq
patents in the fields of electron tubes

Lt. Colonel Latham entered the ser
pilotts wings in 1942, He left active ¢
college, gaining a B.S. in aeronautical
University of Michigan in 1948, Later !
Alr Force and served in several englnee:

assignment to AFBMD in February 1955,

Phd degrees from the
pymany. He has sevxved as
lorps on technlcal matters
and is a former member of
ry and Evaluation Committee,
et Advisor, received his
Ines, an M,S, degree in
brelty and his PhD, in

than ten years he taught
ral engineering and has

and antennae,

rice in 1941 and won his
futy in 1945 to return to

englneering from the

bhat year, he rejoined the

ring capacities untlil his

In December 1957, he was

directed by General Schriever, then Commender of AFBMD, to organize

Project Able,
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Major Richards, a 1945 graduate of |West Point, also holds
a M.S., degree in aeronautical engineering from M,I.T., After
graduating from M.I,T. in 1951, Major Richards served at Holloman
AFB, New Mexico, as a project officer oh various drone missile
projects for four and a half years., In|1955, he was transferred

to AFBMD, where he has served in several offices,
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NASA LAUNCHES EXPERIMENTAL CLOUD 150 MILES HIGH

The first of two Nike-Asp sound]

provide basic geophysical information

launched at 5:18 a.m. (EDT) today from
and Space Administration's Wallops Sta
Eastern Shore,

The rocket ejected a trall of s
at an altitude of about 50 miles, It
150 miles. In the morning twilight it
yellow cloud visible over a large ared
The cloud then drifted inland and was
Beach, Florida, and as far north as Pji

Scientists photographed the phs
and from data obtained they will be bg
velocities and directions plus diffusi

Clear weather condltions during
necessary for the sodium cloud experin
is required from widespread stations.

series will be held later thils week, ¢

conditions.

ng rockets designed to
bn wind activity was
the National Aercnautics

tion, located on Virginla's

bdium vapor which began
extended to a peak of about
produced a huge orange-

of the Eastern Seaboard:
seen as far south as Vero
ttsburgh and Dayton.
nomenon from five statlons,
tter able to study wind

on in the upper atmosphere.
a twilight period are
lents, since optical tracking
The second firing in the

igain depending on weather




n

Tentatively, the second launch
(EDT) Tuesday, August 18, Scientists

obtained from both morning and evening

The 27-~foot Nike-Asp is a two-s

using the Army's Nlke as first stage 4§
Corporation Asp as the second stage.
takeoff weight of 1,550 pounds.

The 75-pound payload contained

pellets mixed with a thermite compound

mixture burned and the resultant exhay

cloud.,

The trail was photographed by ¢
at the Fleet Air Defense Tralning Cent
Camp A. P, Hill, Bowling Green, Virgin

Maryland; Dover Air Force Base, Delawg

Payload packaging,

sponsibilitles of the Geophysics Corpo
which 1s operating under a NASA contract.

launched and radar tracked the vehicle

The yellow-orange sodlum vapor,

exclted by sunlight, was visible about

hundred-mile area of the Eastern Seabo

the same as that of sodium vapor lamps

street lights.

Maurice Dubin of NASA's Space S

who is

tracking and

project chief for the experimen

wlll be held at 8:35 p.m.
then will compare data
twillght experiments.
tage solid-fuel boosgter
nd the Cooper Development

The Nike-Asp has a gross

about 10 pounds of sodium
The sodium-thermite

¢

st was the vapor trail and

ameras. using speclal filters
er, Dam Neck, Virginila;

i1a; Andrews Alr Force Base,
re, and at Wallops Station,
data reduction are re-
ration of America, Boston,

A NASA firing crew

from Wallops,

which gilves off a glow when
30hminutes over a several
ard.

The appearance was

used by many cities as

ciences Division, Washilington,

t, explained that use of
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the Nike-Asp booster system allows scientists to observe wind

phenotena over a much higher altitude

range than was possible

before. Use of balloons, chaff and pgrachutes and tracking meteor

tralls provided information up to altitudes of about 50 miles,

In 1956, the Alr Force conducted sodium cloud experiments over New

Mexico with the Aerobee rocket, reaching altitudes of about 80

miles.

Shortly after today's experiment, all tracking stations

reported good photographic conditlons

for periods ranging from

10 minutes to 30 minutes. The stations used various camera arrange-

ments for photography exposing from five to 10 frames per second.

- END =
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EARLY EXPLORER

Samplings of early data from
indicate the satellite's signals
But scientists say 1t 1s much too
conclusions from the fragmentary

The satellite has covered mo

it was launched from Cape Canavers

12% hour to circle the earth in if

orbit which carries 1t out as far
as 156 miles from the earth.
Officials of the Ailr Force B

Space Technology Laboratories; In

National Aeronautics and Space Ady
are processing the telemetered ing

useful by the scilentists whose exj

The data are being relayed to STL

tracking stations around the world

Here are some of the indicat
Radiation == The University

Minnesota and STL experiments mea

a more exact mapping of the doughi

q

D SPACE ADMINISTRATION

25, D.C.

For Immediate Release
August 15, 1959

I'T FINDINGS

Explorer VI, launched August 7,
are generally strong and clear,
early to try to draw firm
information.
re than 1.5 million miles since
11, Florida. It takes about

s highly elongated 91,000-mile

as 26,400 miles and in as close
allistic Missile Division and
¢.s; major contractors of the
ninistration on the satellite,
rormation to make it readily
beriments are in the satellite.
data reduction center from

1.

lons from the early data:

of Chicago, Universlty of

suring radiation should provide

nut-shaped radiation belts




ringing the earth., FEarlier Pionee
radiation area started at about 60
35,000 miles from earth with peak
10,000 miles

The advantage of Explorer VI
radiation studies is: Explorer VI
through the belts while the space ]
one-way trip outbound.

Thus far, data from the radlat
confirm some facts and considerabld

b

of the radiation spectrum. Also, VY
the radiation belts are being measy
a device called a scintillometer, d

Micrometeorites -- In the firg
Sunday afternoon), Explorer VI was
particles no bigger than a speck of]
dicates the presence of one microme
size of the Emplre State bullding.

Facgimlle system =- The facsim
a crude picture of the earth's clou
of its signals are being flown to a
for final reduction. Scientists sa
before they will know whether they

In radio wave experiments, "so
are reported but they will requilre

the readings from the two magnetome

brobes make only one pass on

r payloads indicated the
0 miles and extended to some

intensities at 2,500 and

bver space probes 1n

makes two round-fripsa day

ion instruments appear to

theory about the structure

rery low energy particles in

red for the first time with
esigned by STL.

t two days of orbit (through
hit by 28 micrometeorites --
dust. The impact rate in-

teroite in a volume about the

tle device, built to provide

1 cover, 1s operating. Tapes

Los Angles control center

p
q

y 1t will be several weeks

will have a picture.

1id" signals and reception

detalled analysis as will

ters aboard.
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The satelllte i1s running well

temperature range -- 25 degrees F

orbit of the 29-inch aluminum sphgd

north and south of the equator,

The solar cells mounted on th
are supplying about nominal currern
powering the payload's electronics

As yet no decision has been n

small "kick" rocket riding in the
be fired. Presently,
needed to keep 1t from burning up

atmosphere,

the orbit is

l within its designed
to 115 degrees F. The

rroid carries it 47 degrees

e satellite's four paddles
1t to recharge the batteries
nade as to when or if the
center of the satellite will
t such that no extra kick is

on grazing the earth's

Tracking stations at Cape Canaveral, Millstone Hill, N. H.,

and Manchester, England, have at fimes triangulated simultaneously

on the satellite from its radio signals to obtain precise tracking

data,

The Smithsonian Astrophysical

its camera tracking team at Arequl

Observatory reported that

pa, Peru, photographed the

empty third stage Explorer VI rocKet casing early Tuesday.

The casing was about 5,000 miles h

snapped.

the casing has been plotted precid

ground.

- END

The photo should be avai

igh when the picture was
lable in about three weeks after

ely against a celestial back-
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NASA ESTABLISHES BIOSCIENCE

To assist in determining the natu
NASA activity in those aspects of the
manned space flight and the effects of
on all forms of life, a Biosclence Adv
established by T. Keith Glennan, Admin]

The Committee will study current |
orientated life science research and dj
of present and future problem areas in
and then recommend the part NASA shoulq
activity related to the national space

Chaired by Seymour S, Kety, Chief

Scilence,

the committee 1s composed of outstandir

Wallace O. Fenn,

and Dentistry, University of Rochester|
David R. Goddard, Director of the Divig

of Pennsylvania, Philadelphia,

Professor of Psychology at Massachusetf

Cambridge, Massachusetts;

and Natural Sciences,

National Institute of Mental ]

Professor of Physiology at the

Pennsyly

Robert S. Moz

Rockefeller Foung

ACE ADMINISTRATION

C.

Tagea

For Relesge:
Friday, F.M.
August 21, 1959

ADVISORY COMMITTEE

re and extent of future

Life sclences concerned with
extra-terrestrial environments
isory Commlittee nas besen
istrator.

J, S, capability in space-
pvelopment; outline the
the space bioscience flell;

i play in future bilosclence
program,

of the Lahoratcry of Clirical
fealth at Bethesdsa, Maryiand,

Bl ]
Ry

ng bloscientl Members are:

L4

5

School of Medicine
Rechester, New York;
sion of Bioclogy, University
rania; Donald G. Marquis,
s Institute of Technology,

rigon, Director of Medical

lation, New York; and




Cornellus A, Tobias,
California, Berkeley,
Dr. Clark T. Ran

Professor of Medlcal Physics, University of

California,
dt, NASA Scientigt for Space Medical Research,

has been appointed Executive Secretary to the Committee.

- END =+
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Statemen

Dr. T. Keith Glenns
National Aeronautics ang
before

Lth USAF BMD Symposium on Mig

Los Angeles,

August 24

It is my purpose this mornin
of the conclusions that we of the
Space Administration have reached
operation. There could be no mon
a discussion than this Fourth Teg
Missiles and Space Technology. T
represent a solid core of the sci
that is responsible for the achie
effort to date.
upon which the vital space work o

There is a tried and true fo
that runs something like this--te

to say--say 1it--and then tell the

going to attempt to follow that f

I hardly need ad

PACE ADMINISTRATION

D. C.
For Release
P.M.ts Aug. 24, 1959
t by
n, Administrator

Space Administration

the

siles and Space Technology
California

» 1959

g to discuss with you some
National Aeronautics and
after almost a year of

e appropriate forum for such
hnical Symposium on Ballistic
he members of this audience
ence-industry-Government team
vements of our national space
that you make up the team

f the future must depend.
rmula for speech preparation
11 them what you are going

m what you have said. I am

prmat this morning as I speak
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out on basic problems that confron

common to all who lahor in these m
fields.

Specifically, I want soberly
present state of the art in these
no one in the extent of my enthugi
this business, I will not be paint
picture of manned space transporiys
manned military bases on the moon
in space and the like. There sgee
in this country in which substanti
attempting to outdo each other in
ments in space in the next few ve
need for more common sense and gopo

injected into this picture. Whille
than I to handle such an assignme
trator of NASA compels me to state
matters as part of my responsibilli
and the public fully and currentl

As you know, it was Just one
the President signed the bill est
nautics and Space Administration.
of organization, personnel, plant]
transferred from the NACA, ARPA 2
was a going concern from the day
business, the first of October 19

the others engaged in the space b

ars.

nd the military services,

5

usiness,

t us-~-problems that are

issile and space technology

to examine with you the

fields. While I yield to

asm about the future in
ing a rosy, pie-in-the-sky
civilian colonies and

2

or other planets, warehouses

ms to be a contest going on

al numbers of people are
predicting exotic accomplish-
In my opinion, there is
d technical judgment to be

there are others more able

nt, my position as Adminis-

my convictlons in these

ty of keeping the Congress

v informed.

year ago last month that

ablishing the National Aero-

Bullding on the foundation

assets, programs and problems
NASA

we announced that we were in

8. We lacked, as did all of

a full realization
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of the complexity of the technological problems facing us.
And we were neophytes--probably $till are--in our understanding
of the costs to be incurred in a hard-hitting, broadly-based
national space program. But we had--and we still have--enthusiasm
and real zeal for the great advemture that still lies before
us: the discovery of new knowledige about our universe and the
application of that new knowledge and supporting technology
for the benefit of mankind everyﬁhere,
Now, what have we learned from our successes and failures
of the past year? And what are e planning for the future as
a result of our experiences--both good and bad? Remember,
please, that I am speaking about |the civilian space program--
not the military program. However, they are closely related--
and are inter-dependent in many ways and it is probable, there-
fore, that some portion of my remarks may have applicability in
the military area, as well.
In the first place, we have |learned that we are not nearly
as far advanced in space technolqgy as we had thought or hoped.
Our experiences in the space vehijcle field have been less than
completely satisfactory. The ratjio of successful launches to
what has been termed by some as ‘successful failures" has not
improved very much in the past ygar. And as soon as we began
to plan for second generation experiments we found that we
were facing some hard facts of 1life in the propulsion and guidance
fields. Even today, every shot we make--either by the military
or by ourselves in NASA--is a shdt in which there is little or

no margin for even a slight devidtion from planned performance
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parameters. In thrust capability
course and terminal,-~-in thrust (
there is much that must be learng
take the difficult missions we al

Secondly, it is becoming clg
. not attempt to undertake all of t

are being recommended to advance

r, in guidance-injection, mid-
ontrol--in all of these areas
d and applied before we under-
1 talk about so glibly.

ar that we cannot and should
he hundreds of'projects that

our understanding of the space

environment. We haven't the manpower, the facilities or the

funds. More important than any d
that 1t seems to me that we will
move at a rate that will enable Y

about the things we have already

)f these, however, is the fact
make progress faster 1if we
18 to understand a bit more

done and the information we

have already acquired from successful experiments that are

behind us.
Probably more than any othen

that plagues all of us 1s one of

» single matter, the question

reliability. When will we

be able to count on being succes
into orbit or on the desired tra
as three out of four of our inte
admit, quite frankly, that with
we have not achleved complete su
success in the sense that the pa
orbit or into a deep space traje
of the planned flight objectives
payload has performed its missio
‘Now lest you think I am beir

to say that our competitors in t

ful in launching and placing
ectory in deep space as many
ded experiments? We should
istressingly few exceptilons,
cess 1n any mission to date--
load has been injected into
tory within reasonable limits
and in the sense that the
-satisfactorily.

g unduly harsh, let me hasten

e USSR have reported only
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their successful flights to date,
fallures. We don't know, in any
announced successes have really (

objectives than have ours.

q
[N

accomplishments that the United
two years in the space fileld. Ir
those associated in a responsiblg
where success or fallure may well
the immediate civilian or militarx
we attempt.

We are the one nation in thij
its position of leadershilp throug
and technology to the alleviatior]
while continuing to protect the 1
For us to play second fiddle in 4§

that we have lost a part of our g

a competitive risk--for searching

that ultimately will improve the
where, No, we cannot and I am su
strate once again that free men--
the helghts and overcome the lead

basls of the subjugation of the 1

And I

We know they have had
instance, whether even thelr
bome any closer to the intended
am mindful of the truly great
btates has managed in the past
ydeed, I am proud to be one of
> way with this natilonal effort
| have implications far beyond
'y utility of the experiments

s world which has developed

rh the application of scilence

) of mant's back-breaking burdens
rights of the individual citizen.
his space business is to admit
renius for experiment--for taking
r out new facts about nature
well-being of mankind every-
)ire we will not fall to demon-
lwhen challenged--can rise to

| of those who build on the

rights of the individual as

they dictate to him the path he nmust take in response to the

demands of the state,
Now that may seem to be a bi
sophisticates in this audience by

we must gulde our actions in the

t of histrionics to the
1t 1t 1s the creed by which

days ahead. And we are not




going to achieve our goals by wig
technical problems,

But I'm afraid I'm being cax
about the basic capabilities thaf
the realities of this business ay
you very, very briefly about the
that have been impressed upon us
now tell you something of our thi

First, as to program--we hay

that we simply cannot do everyth]

thful thinking about difficult

rried away by my own convictlons
. reside in our people while
rait attention. Having told
more important bits of reallism

during the past year, let me
Inking about the future.
re had to face up to the fact

ng that 1s proposed elther

by members of the scientific community, other agencies or by

our own people, Some of the fir]
months ago lacked the realism ths

Within the next year, I thin
orderliness about the attack our
space sclences area. Thus far w4
experiments planned for the IGY,.
meteorology and the physical scid
determined and well planned progi
These experiments will be long ay
high levels of effort and support
goal, we will lack, ultimately, 1
space program and may mlss the rg

that now lle hidden from our vie:

We plan to concentrate our 1

on lunar missions~-near miss, orh

ng schedules we developed nine

1t now characterizes our planning.
ik you will be able to note an
people will be making in the

» have been engaged in completing
In fields such as astronony,
nces, we are developing a

ram, Lead times for most of
id will call for continulng
Unless we can achieve this

-]

he underpinning for the entlre
lally important discoverles

"

nitial efforts in deep space

1itting and hard and soft landings
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of payloads. In this program we
necessary to accomplish missions
use them for such missions as the
opportunity permits.

Second--as to basic research
expect to support greater effort
non-profit institutions, and in i
and in advanced development of sy
development of better methods and
guldance, control, telemetry, aux
of all types--in all of these are
concentration of effort. Through
the reliability of the systems wh

Third--as to booster systems
apparent that greater efforts mus
and reliability. As a corollary,
continued attention must be given
and varieties of rockets and rock
in the space business., It is unl
become off-the-shelf production i
With limited numbers of firings i
expected only if the variety of s
It will be cheaper to waste paylo
booster that becomes reliable thr
tallor boosters for each specific

lowered reliability that surely w

As we move ahead in our prog

will develop the techniques

into deeper space and will

ir reliability and the

and advanced technology--we
in the universitiles, other
ndustry in both basic research
stems components. In the
devices in the fields of

i1liary power units and sensors
ns, we see the need for greater
such actions we hope to improve
tch will employ these components,
-1t 1is becoming increasingly

t be placed on simplification

it seems quite clear that

to reduction in the number

bt booster systems for use

ikely that these systems will
tems in the foreseeable future.

n prospect, reliability can be
ystems 1is kept at a minimum.

ad space in using an overslze
ough continued use than to
mission with the attendant

111 result from infrequent use.

ram, using newly developed
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vehicles of larger size and with
achleving successful flights will
statistical success thus far achi
two-stage mlssiles and the number
development period, we must ask t
success of a seven-stage vehicle
moon and return him to Earth. C1
search and development technlques
reliability must be accomplished.
ment time will be prohibitive 1if
as 1t does now, so heavily on "tr
our program we are currently stud]
that might lead to earlier succesi
and the progress we make here may
will take to do the advance missi¢
to accomplish.,
Finally--as in most other ady
new area of materlals research is
exploration requirements. As you
exhlbit different properties when
in the vacuum of space. These mat
other materials found or developed
for example, sublimates in a vacuy
Another phenomenon--two moving met
to weld together by molecular adhsg

scientists are facing many such py

too long to catalogue here,

1al by fire."

more stages, the problems of

increase. Recognizing the

eved with the single- and

of firings required in thelr

he question as to the probable
required to land a man on the

barly, major advances in re-

leading to greater vehilcle

Both the cost and develop-

vehicle development depends,

As a part of

ring methods for development

5 of our flight vehicles,

well determine how long it

pns that we are all so anxious

ranced technologies--a vast

being opened up by our space
well know, many materials
used in radiation fields and
terials must be improved or

| to replace them, Magnesium,
im--and effectively disappears.
al surfaces in a vacuum tend
sion,

Our engineers and

roblems, but the list 1is far
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My point 1s simply this: we| have used up much of our

missile technology. We have drawn heavily on our capital--

the knowledge and experience accumulated by the mililtary

services, by industry and by NACA| and others over the past

10 years or so. We must replenish

that capital with new

knowledge. From here on out, spafe research is going to be

a matter of the same determined pllugging away that has charac-

terized aeronautics research--and)

indeed all scientific endeavor,

As for Russian space achlevements, we have learned that

while they use their successes effectively for propaganda--

and are able to hide their failures--their public claims have

been, to the best of our knowledge,

factual., Thelr scientists,

however, are not the giants they would have us believe-~they

simply started working in this particular field six or seven

years before we did. It would be|tragic if we had to admit

they were working harder today than we., But they have set

for us some targets by the success

announced,

of their efforts thus far

For instance, while we have no information which lead us

to believe that the Russians have|solved all of the guidance

problems I mentioned earlier, obviously their guidance is

good and obviously they are not standing still.

One of the most sensible men

in our business today is my

good friend, Dr, Lee DuBridge, President of the California

Institute of Technology. I presume that most of you have read

his article in the August issue of

that he offers the most reasonable

Harper's Magazine. I think

analysis of our present
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situation that I have seen latelj
Dr. DuBridge reminds us thaft
completely outside all human expe
out that the essential elements {
air, water, and food, as well as
All these things, including insti
equipment, will have to be carrisg
creating the blggest problem in 1]
an expedition into the unknown,
Dr, DuBridge goes on to say
attainable rate of 93,000 miles ¢

to overcome the gravitational atf
take three weeks to arrive at Mar

visit Neptune, and 28,000 years 4

nearest star.

He emphasizes that maneuveri

new techniques of motion,

another one, or lie in wait for i

cepted by a trajectory based on ¢

No ob]

[
i conditions in space are
trience up to now, He points
that sustain life--among them
fuel for the craft--are missing.
ruments and other kinds of

d along with the astronaut,

ogistics that has ever faced

that at the presently un-
er hour--the speed required
raction of the Sun--it would
8, more than three years to

o reach Alpha Centauri, the

ng in space calls for totally
ect in orbit can overtake
it must be inter-

t., Instead,

omplex calculations, and on

adjustments in course and speed of the utmost exactness.

The energy requirements for

space vehicles are most formi-

dable, and Dr. DuBridge cites the|l problem of sending a single

man with a minimum amount of equipment (weighing in all about

1 ton) on a trip to the Moon and

back. A rocket with about

300,000 pounds of thrust-and we hEve such rockets--will carry

him to the vicinity of the Moon.

to land him on its surface will ¢

But the weight of fuel needed

reble the necessary thrust,
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raising it to 900,000 pounds. To
safely on the Earth increases thi
of thrust--several times the amou
single rocket engine now under de

In spite of these difficulti
ing to engineers and physiologist
couraged; nor am I. We share the
by mankind within the Solar Syste
that it 1s indeed inevitable--and
enough, in knowledge and in pract
to keep humanity occupied for the
nize that the total cost will be
seen--and unforeseeable--dividend
willl Justify the cost.

Some Americans, as I and no
have quite a different outlook.
in the coffee shop of a Washingto
adjJoining table. One was in a ta
mentioned what he called "this sp
pricked up my ears. I confess th
which wasn't hard since he had a
attempt to lower it.

Among other things, he said-
inch rain in Washington last Satu
drains need working over so badly

was flooded. People had to swim

it

"Now," he went on to say, "w

bring him back and land him

s to at least 5,000,000 pounds
nt provided by the biggest
velopment by NASA,

es, and others equally challeng-
s, Dr, DuBridge is not dis-
belief that space exploration
m 1s both feasible and necessary--
that 1t may offer rewards
ical benefits yet unknown,
next hundred years. We recog-
colossal, but that the unfore-
s, spread out over the years,
doubt many of you have learned,
The other morning I had breakfast
n hotel. Two men were at an
ble-banging temper. When he
ace folderol," I naturally
ht I eavesdropped a little,

powerful volce and made no

-and I quote--"We had a three-

rday. So what happened? The

that a good deal of the city
hway from thelr cars,

ith a situation like that,
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right here in Washington, why in
so many millions being spent on s
lot of hardware to the Moon? Who
plenty to do down here without wa
that."

There 1is of course, a fundam
solving the problem of overloaded
Washington and conducting researc
For the drainage problem there 1is
money to complete the loop. Rese
ment of useful applications of kn
research requires imagination, co
may well prove to be one of the m
ventures of all time. But 1t i1s
by our own enthusiasms to the poi
realities, It 1s obvious that th
convinced that research, and part
holds much promise for him,

Naturally, I do not agree wil
about this matter. I do, however
to his opinion and I am afraid th
him--persons who are less than ex
and the bullding of way stations
and mine--is to be as responsible
utterances 1in this field, Overst
to come may be exciting to some p

that those on whose understanding

the name of common sense are
uch nonsense as shooting a
cares about the Moon? There's

sting money on things lilke

ental difference between

storm drains and sewers in

h and development in space.

a ready solution needing only
arch in space and the develop-
owledge gained through that
urage .and lots of money. It
pst exciting and profitable

BO easy»to be carried away

nt where we begin to 1gnore

e man I overheard 1s not

icularly research in space

th the gentleman's opinion

, concede that he had a right
at there are many others lilke
cited over trips to the Moon
in space. Our problem--yours
as possible in our public
atements of wonders that are
pople--but I seriously doubt

we must depend for continuing
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support will be thus convinced.

Speaking of support--you wil
nothing directly about costs. Th
which most of you have some famil
that space program costs will inc
years ahead 1f we are permitted t
now believed to be desirable and
and military flelds.

If you term this a sobering
But I do not intend it to be a pe

willl be bounded only by the limit

ablility to perform responsibly th

our abllity thus to convince the
the worth and urgency of our prog

we are experiencing--let us be wo

% W ¥ ¥

NASA Release No, 59-207

1 note that I have said

at 1s a story 1in 1tself with
iarity. I would say only
rease substantially in the

o carry out the programs
necessary in both the cilvilian
picture, I have made my point.
ssimistic one, Our horizons
s of our imaginations, our

e tasks we undertake and Ey
Congress and the public of
It 1s high adventure

rams,

rthy of our trust.
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WILLIAMS NAMED TO NASA'S PH
BIKLE TAKES OVER DIRECTION OF H

Walter C, Williams, Chief of theg
Station at Edwards, Californla, has §
of Project Mercury. The Mercury prog
manned space capsule into a controllg
return 1t safely.‘ Williams' successd
Station 1s Paul F, Bilkle, Technical I
Test Center, Edwards, California, Bd
September 15,
The new assignment will take Wil
Center, Hampton, Vlirginia, where NASA
Project Mercury, 1s located. He will]
command, range, data acqulsition, ang
with the program, Williams will repq
Project Director., Charles J. Donlanj
the program, has been named an Assoc]
the technical development aspects of
will continue to report to Gilruth,
Williams, 40, has been responsily

research efforts at the NASA station

SPACE ADMINISTRATION

D. C.

FOR RELEASE:
Friday, P.M.
August 28, 1959

IOJECT MERCURY TEAM;

[IGH-SPEED FLIGHT STATION

NASA's High-Speed Flight

een named an Assoclate Director
ram 1s designed to put a

d orbit around the earth and

r at the High-Speed Flight
director of the USAF Flight

th appointments are effective

liams to Langley Research

\'s Space Task Group administering
be responsible for launching

| recovery operations connected
yrt to Robert R. Gllruth,

former Assistant Director of

ate Director responsible for

the Mercury project. Donlan

vle for the high-speed flight

in California since 1t was




established in 1947, These flight investigations have concerned
many of the natlon's most advanced experimental alrcraft, including
all of the research airplanes from X-1 to X-15 and the D-558 series.

A native of New Orleans, Louilsiana, he was awarded a Bachelor
of Scilence degree in Aeronautical Englneering from Louisiana State
University in 1939. After about a yedr with the Glenn L. Martin
Company, he jolned the Natlonal Advisqry Committee for Aeronautics,
the predecessor of the NASA, at the Igngley Research Center in 1940,

In 1946, Williams was made X-1 ajrcraft project engineer and
was sent to Muroc (now Edwards) Air Fgrce Base., One year later he
headed up the newly established NACA fllight statlion nearby.

Williams is an Assoclate Fellow 9f the Institute of the Aero-
nautical Sciences and a member of the |flight test panel of NATO!'s
Advisory Group for Aeronautical Research and Development.

Mr, and Mrs, Williams and their three children now live in
Lancastep,California. They will move |to the East Coast in the near
future.

Bikle, born in Wilkinsburg, Pennsylvania, in 1916, earned a
Bachelor's degree in Aeronautical Englneering from the University of
Detroit in 1939. Except for a short time with Taylorcraft Aviation
Corporation, Alliance, Ohio, he has be¢en associlated with the U.S.

Air Force as a civilian scientist sin¢e leaving school.

He was appointed Chief of the Aerodynamlics Branch in the Flight
Test Division at Wright-Patterson Air|Force Base in 1944, Three years
later he was named Chief of the Performance Engineering Branch, re-
sponsible for conducting flight tests|of new alircraft, including the

first jet bomber. In 1947, when his fection was transferred to
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the Air Force Flight Test Center at Ed
Chief of the Flight Test Engineering L

ards, he_was made Asslstant

boratory,

In 1954 Bikle was appolnted Technical Director of the

Directorate of Flight Test at the Air Force Facility. One year later

he was named Technical Director of the
he has held up to this time, In this
for the englneering and scientific act
flight test, mlssile test, and parachu

A pilot in his own right in both
Bikle has won a number of competitive
assoclate fellow of the Institute of ¢

member of the Amerlcan Rocket Society

Flight Test Center, a posltion
capaclty, he has been responsible
ivities of the Center including
te development testing.

powered and gliding alrcraft,
flylng awards., He 1s an

he Aeronautical Sclences; a

and the Instrument Soclety"

of America; and Director of the Soaring Society of America,

Mr. and Mrs, Bikle and their four

Raysack Avenue, Lancaster, Californila,
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children live at 44926






